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Pigmentary Irregularities and Optic Disc Edema 
After Heart Transplantation
Caroline C. W. Klaver, MD; C ard  B, Hoyng, MD, PhD; Paulus T. V. M. de Jong, MD, PhD, FRCOpkth
Objectives: To determine the  prevalence o fcho r  io reti­
nal lesions and op lie disc edem a after heart  transplan ta­
tion and to study potential associations.
Design and Patients: One h u n d re d  one patients who 
had undergone heart transplan ta tion  a t  one institu tion  
and 19 patients prior to h ea r t  t ran sp lan ta t io n  u n d e r ­
went ophthalmological exam ination , inc lud ing  fundus 
photography. The prevalence o f  fundus  lesions was then 
compared between the two groups.
M ain  Outcome M easure: W ith  a s tandard ized  pro­
tocol, the presence of optic disc edema, chorioretinal hy­
perpigm entation and  dep igm en ta t ion ,  re t ina l  h e m o r ­
rhages, cotton-wool lesions, and  arteriovenous nicking 
was graded on color transparencies,
Results: The prevalence of optic disc edem a and hypo-
p ig m e n  ta l io n s  w as s ign if ican tly  h igher am ong  the 
transp lan t recipients than among the patients prior to 
heart  transp lan ta tion  (31% vs 5%, P=,01, and 55% vs 
11%, PC.OOl, respectively).  Hyperpigmentation was 
only presen t in patients  after transplantation (15% vs 
0%, P = .06 ) .  Heart, t r a n s p la n t  recipients show ed  an 
increased  r isk  of hyperp igm enta tions  after 2,5 years. 
Acute rejection episodes were not associated with pos­
terior pole lesions.
C on c lu sion : C o m m o n  pos te r io r  pole lesions after 
h e a r t  t r a n s p la n ta t io n  are  optic disc edema and  pig­
m e n ta ry  ch an g es .  A l th o u g h  visual acuity does n o t  
seem  severely im paired , further longitudinal study is 
n e c e ssa ry  to eva lua te  the  long-term significance of 
these lesions.
(Arch Ophthalmol. 1995;113:1281-1285)
From the Department of 
Ophthalmology, Univl'r.sity 
Hospital Rottcrdam-  Dijkziglt 
Rotterdam, the Netherlands.
NUY CASH reports have de­
scribed ocular complica­
tions after h e a r t  t r a n s ­
p l a n t a t i o n . 1"^  M o s t  o f  
them  report opportun is­
tic infections and  developm ent of ocular 
tum ors ,  w hich  are. both  com plications of 
the  im m u n o s u p p re s s iv e  reg im en  afte r  
t ran sp lan ta t io n .  C onverse ly , o cu la r  le­
s ions  occu rr ing  after rena l 0 ' 10 and  bone  
m a r r o w 1 Mi) t r a n s p la n ta t io n  have been  
studied  m ore thoroughly. They may be di­
vided into those involving either the an ­
terior or the posterior segment. Anterior 
segm en t com plications, su ch  as corneal 
an d  conjunctival calcifications and  sub- 
c a p s u la r  c a ta ra c t ,  have b een  well d e ­
sc r ibed . 7 , 9 , 1 1 "14 Recent reports  have m e n ­
t i o n e d  p a t h o l o g i c a l  c h a n g e s  in  th e  
posterior segment: chorioretinopathy , 17 op ­
tic disc e d e m a , 10 se rous  retinal de tach ­
m e n t , lH a n d  c o t to iv w o o l  s p o t s .11) T he  
prevalence an d  pathogenesis  of these le­
sions, however, remain a m atter  of sp ecu ­
lation.
In this s tu d y  we a im ed  to inves ti­
gate the prevalence of chorioretinal le­
sions in patients who had undergone heart 
transplantation , comparing these with a 
g roup  of patients before transplantation, 
and to evaluate possible related factors.
Clinical characteristics and demographic 
data are show n in Table 1 . Most heart 
transp lan t recipients had hypertension, 
whereas the waiting list patients were more 
likely to be hypotensive. The groups were 
comparable [brotherclinical features,ex­
c lud ing  physical condition and medica­
tion. The im m unosuppressive medica­
tion regimen of cardiac recipients consisted 
of cyclosporiue (100%), prednisone (96%), 
and  azathioprine (23%). Eighty-five pa­
tients  (84%) were taking antihypertcn-
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PATIENTS A N D  M E TH O D S
CARDIAC RECIPIENTS
All cardiac recipients included in this report underwent heart 
transplantation at the University Hospital of Rotterdam (tlie 
Netherlands), Those studied attended the outpatient de­
partment of cardiology for a follow-up examination be­
tween March and June 1993 (n=115). Of these, 101 (88%) 
consented; an ongoing rejection episode was the main rea­
son for nonresponse.
PATIENTS PRIOR TO HEART TRANSPLANTATION
The comparison group consisted of patients with end- 
stag e cardiomyopathy who were on die waiting list for heart 
transplantation. Those eligible were visiting the cardiol­
ogy clinic or out pa tient department during die study pe­
riod (n-29), Nineteen patients (66%) participated in the 
study. Most nonparticipants were in such poor physical con­
dition that ophthalmological examination could not be car­
ried out.
CLINICAL DATA AND DEFINITIONS
From the patients' records, we obtained information on clini­
cal characteristics about indications for heart transplanta­
tion, acute rejection episodes, presence of hypertension, 
medication, and demographic background. We defined cur­
rent patient data as those at the time of the ophthalmologi­
cal examination. Hypertension was defined as a systolic 
blood pressure of 160 mm Hg or greater and/or a diastolic 
blood pressure of 95 mm Hg or greater and/or a history of 
hypertension with use of hypertensive medication at the 
time of the examination. The definition of a rejection epi­
sode was based on histological staging of repeated endo­
myocardial biopsy specimens according to the guidelines 
of the International Society for Heart and Lung Transplan­
tation.20,21 To minimize rejections, all patients were treated 
prophylactically with a combination of cyclosporine and, 
in most cases, prednisone. Azathioprine was added to the 
maintenance immunosuppressive regimen in patients who 
had had recurrent rejection episodes, in patients who had 
developed diabetes mellitus (allowing discontinuation of 
prednisone), and in patients who had developed cyclo- 
sporine-related severe renal failure (allowing reduction of 
the dose of cyclosporine). Rejection episodes were treated
with pulsed high doses of methylprednisolone sodium suc­
cinate (1. g intravenously on 3 consecutive days) or with 
polyclonal or monoclonal anti-T-cell antibodies in ongo­
ing or frequently recurring rejection episodes.
OPHTHALMOLOGICAL EVALUATION
Ophthalmological examination consisted of best corrected 
Snellen visual acuity and, after mydriasis, indirect ophthal­
moscopy and fundus photography. Centered on the disc, ste­
reoscopic 20° color photographs were taken, and centered 
on the macula, stereoscopic 50° color photographs were taken 
(Kodak Ektachrome 64 ASA, Kodak Eastwood, Rochester, 
NY; Topcon TRV-50VT fundus camera, Topcon Corp, To­
kyo, Japan). Additional fundus transparencies were taken if 
any lesions were found outside these fields,
Posterior pole lesions were graded with a stereo viewer 
in a masked fashion by two graders using a standardized 
protocol. Optic disc edema was classified as grade 1, a swol­
len optic disc with an indistinct margin but maintenance 
of the physiological cup, or grade 2, a markedly swollen 
disc with obliteration of the physiological cup. In addi­
tion, late leakage on the fluorescein angiogram was obliga­
tory for the classification of optic disc edema. Granules or 
clumps of gray or black pigment in or beneath the retina 
were classified as hyperpigmentation, while areas of di­
minished pigmentation were classified as hypopigmenta­
tion. Retinal hemorrhages, cotton-wool spots, hard exu­
dates, and arteriovenous nicking were classified as such 
using an abbreviation of the modified Airlie House classi­
fication scheme,22,23
ANGIOGRAPHY
Fluorescein angiography was performed in cases with op­
tic disc edema and pigmentary irregularities. An indocya- 
nine green videoangiogram was obtained in one case with 
severe visual loss and extensive pigmentary changes.
STATISTICAL METHODS
By using x2 analysis and Student’s I test, the presence of 
the various posterior pole lesions and means of continu­
ous variables were compared between the posttransplant 
patients and the patients before transplantation. Associa­
tions between age, rejection episodes, postoperative dura­
tion, and hyperpigmentation or optic disc edema were de­
termined with logistic regression analysis,
sive medication, and the patients  with diabetes mellitus 
were being treated with oral antidiabetic agents (14%). 
Medications of the w aiting  list patients  inc luded  di- 
goxin (63% [ 12/19]), ang io tensin  converting enzyme in­
hibitors (58% [11/19]), and  diuretic agents (89% [17/ 
19]). Three of the 19 patients were taking catecholamines 
ancl one was taking amioclarone.
Visual acuity was n o t  significantly  different be ­
tween the two study groups. In  the group after trans­
plantation, 82% had a visual acuity (worse eye) of 2 0 /
20, compared with 74% of patients before transplantation 
(P=.3). In each group there  was only one patient with a 
visual acuity (worse eye) of less than 2 / 2 0  ( 1 % [1 / 1 0 1 ] 
vs 5% [1/19], P=.3).
Prevalence of chorioretinal lesions in at least one eye 
is shown in Table 2 ,  Optic disc edema, hypopigmenta­
tions, and hyperpigmentations were the most common 
lesions after transplantation, and the prevalence of the 
first two differed significantly between the two patient 
groups. Sixty-eight percent (21/31) of posttransplant pa­
tients who had optic disc edema had bilateral optic disc 
edema (Figure 1 and Figure 2),  In patients in whom 
just one eye was involved, only grade 1 optic disc edema 
was present (Figure 1). Hyperpigmentation was present 
only in the posttransplant patients. Various patterns of 
hyperpigmentation were identified: one patient had wide, 
scattered zones of p igm ent epithelial d is rup tion  and 
clumping of yellow-orange pigment (Figure 3), three
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Table 1 . Demographic and Clinical Characteristics
Heart Waiting 
Transplant List
Characteristic
Recipients
M 0 1 )
Patients
(n-19) P
Gender, No. (%)
M 78 (77) 16(84) “
I 4F 23 (23) 3(16) «
Mean±SD age, y 49.6±10.7 51.5±8.0
Age group, No. (%)
15-30 y 6(6) 0 (0) n
31-40 y 12(12) 2(11)
41-50 y 21 (21) 4(21) .7
51-60 y 44 (44) 11 (58)
s61 y 18(18) 2(11) _
Heart disease, No; (%)
Ischemic heart disease 58 (57) 14(74) "
I ‘3Cardiomyopathy 43 (43) 5(26) »
Hypertension, No. (%) 98 (97) 0(0) <.001
Diabetes mellltus, No. (%) 14(14) 1 (5) .3
Table 2 . Fundus Lesions in Heart Transplant Recipients 
(n=1 0 1 ) and Waiting List Patients (n=1 9 )
Lesion
Heart 
Transplant 
Recipients, 
No. (%)
Waiting 
List 
Patients, 
No. (%j P
Optic disc edema 
Grade 1 28 (28) 1(5) H .01Grade 2 3(3) 0(0) J
Hyperpigmentation 15(15) 0(0) .06
Hypopigmentation 56 (55) 2(11) <.001
Arteriovenous nicking 22 (22) 1(5) .08
Yeiiow pigment 6(6) 0(0) .35
Cotton-wool spots 5(5) 1(5) .65
Hemorrhages 5(5) 0(0) .42
Venous branch occlusion 1(1) 0(0) .84
Hard exudates 1(1) 0(0) .84
Figure 1. A cardiac recipient with grade 1 optic disc edema; note swollen 
optic disc with an indistinct margin but maintenance o f the physiological 
cup.
Figure 2. A cardiac recipient with grade 2 optic disc edema; note markedly 
swollen disc with oblileration of the physiological cup.
patients had a diffuse mottled pa ttern  of pigmentation 
(Figure 4 and Figure 5), and several patients each had 
only focal hyperpigmentation or solitary pigmentations 
surrounded by a halo.
INDOCYANINE GREEN ANGIOGRAPHY
The macular areas of one cardiac recipient showed large 
zones of disruption and subretinal clumping of yellow- 
orange pigment. Indocyanine  green angiography re­
vealed small areas of nonfluorescence in the choroidal 
vasculature. These areas corresponded with the subreti­
nal orange deposits (Figure 1).
ASSOCIATIONS W ITH  AGE, GRAFT REJECTION, 
AND TIME AFTER TRANSPLANTATION
We evaluated the associations between age, num ber  of 
acute rejection episodes, time after transplantation, and 
optic disc edema and hyperpigmentations. Age was not 
significantly associated with these fundus changes. The 
number of rejection episodes ranged from zero to 1 0 , with
an average of two rejections per  recipient. The number 
of rejection episodes had no significant relationship with 
optic disc edema or with hyperpigmentalions. The mean 
duration of the posttransplanta tion  period was 3 years, 
ranging from 1 m o n th  to 7.5 years. Patients with a car­
diac transplant for m ore than 2.5 years showed an in­
creased risk of hyperp igm enta tions compared with pa­
tients with a transp lan t of shorter  duration  (odds ratio, 
10.9; 95% confidence interval, 1.3 to 91.7). ’There was
no association between time after transplantation and op­
tic disc edema. A m ong patients  with optic disc edema, 
the shortest time after transplantation was 4 months.
COMMENT
Searching the Index Medicus for 1987 through 1995 us­
ing the descriptors “heart transplan ta tion1’ and “ocular 
complication»” we found no  report on the prevalence of 
fundus lesions in a population of cardiac recipients. Hence, 
we believe, this is the first s tudy  to address this problem. 
We detected lesions of the posterior segment in 65 of the 
101 patients w ith  a heart transplant. Optic disc edema
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Figure 3. Top, Fluorescein angiogram of a cardiac recipient with severe 
visual loss showing a leopard-skin appearance of multifocal areas of 
hyperfluorescence and hypofiuorescence. Center, Red-free photographs 
of the same patient Bottom, Indocyanine green video angiograms 
of the same patient showing parafoveal areas of hypoperfusion, 
indicating local ischemia of the choroidal vasculature.
and chorioretinal p igm ent alterations were the most com­
mon of these lesions, and  they were significantly more 
frequent in heart t ransp lan t recipients than in a compa­
rable group of patien ts  before transplantation.
Response rates in the posttransplant patient group 
and  the  g ro u p  p r i o r  to t r a n s p la n ta t io n  w ere  8 8 % 
(n=101) and 6 6 % (n=19), respectively. Ongoing rejec­
tion was the m ain  reason for nonresponse among post­
transplant patients. As the data show, we found no rela­
tion between fu n d u s  changes  and  rejection episodes. 
Frequency of fundus changes is therefore no t likely to 
be d ifferen t a m o n g  n o n re s p o n d in g  hear t  t ran sp lan t  
recipients. A lthough exclusion of the most ill patients 
on the waiting list im plies selection, the effect on the 
results is likely to be  sm all,  since all pa tien ts  on the 
waiting list were in very p o o r  physical condition prior 
to transplantation.
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Figure 4. Fluorescein angiogram of a cardiac recipient showing a 
pattern I ike hypofiuorescence within an area of mottled fluorescence.
Figure 5. Fluorescein angiogram of a cardiac recipient showing 
hypofluorescent spots and pinpoint hyperfluorescence corresponding 
with hyperpigmentation and hypopigmentation.
There are reports about optic disc edema occurring
after o ther organ transplantations. Gass et a l 17 m en­
tioned mild swelling of optic discs in one case after re­
nal transplantation, while o t h e r s h a v e  reported this 
in groups of patients after bone m arrow  transplanta­
tion. Bernauer et al.111 concluded from their cases that the 
combination of cyclosporine and total body radiation was 
causing the optic disc edema. O ur data show that radia­
tion is not a prerequisite because radiation is not a pre- 
transplantation procedure in cardiac recipients. Avery et 
al10 ascribed optic disc edema to cyclosporine, arguing 
that it resolved after discontinuation of this medication. 
Our patients were taking cyclosporine continuously for 
life, the oral dose being regularly adjusted according to 
serum levels. Serum levels of cyclosporine differed only 
slightly between recipients; therefore, we considered time 
after transplantation to be a marker for cumulative dose 
of the immunosuppressive medication. The risk of op­
tic disc edema did not increase with longer time, Thus, 
if medication is an associated factor, cumulative, dose is 
unlikely to be important.
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Hyperpigmentation occurred in 15% of cardiac re­
cipients, hypopigmentation in 55%. Two authors have 10,24 
reported pigmentary irregularities after renal transplan­
tation. Kopsa et al24 com pared fundus lesions before and 
after renal transplantation w ith in  the same patients, de­
tecting pigmentary changes in 1 1  of 51 renal transplant 
recipients. Oberm ann and  Chatter)ee 10 described depig­
mentation in the peri macular area and considered a pos­
sible viral cause. Although this cannot be ruled out, post­
mortem histopathologic examination of one of our heart 
transplant rec ip ien ts  w ith  p ig m en ta ry  irregularities  
showed no signs of infection, only increased fibrosis of 
the choroidal vessels. This finding is rather nonspecific 
and can also be detected in hypertensive re tinopathy . 25 
Cyclosporine could be im p o rtan t  in this process, be­
cause it is know n to cause hypertension and is associ­
ated with arteriolopathy . 26
We identified different patterns of pigmentation. 
Whether they all have a similar pathological cause is dif­
ficult to say. One patient developed severe visual loss as­
sociated with zones of disruption and coarse clumping 
of the p ig m e n t  e p i th e l iu m .  T h is  le s ion  closely  re ­
sembled the posterior chorioretinopathy described by Gass 
et al17 in three patients after renal transplantation and  in 
one patient after heart-lung transplantation. Gass and col­
leagues commented on an uncertain pathogenesis bu t hy­
pothesized that localized intravascular coagulation af­
fecting the posterior choroid might be a causal factor. The 
nonperfused areas of the choroid on the indocyanine green 
angiogram support this theory. Choroidal vascular oc­
clusion may also be the cause of the focal hyperpigmen­
tations surrounded by a halo. They resemble Elschnig 
spots, which are ischemic infarcts of the choroid . 27 W hat­
ever causes these pigmentary changes, we found no re­
lationship with acute rejection episodes. The risk did in­
crease with longer time after transplantation, indicating 
that medication may play a role.
This cross-sectional study was mainly designed to 
investigate w hich  chorioretinal lesions occur after heart 
transplantation; therefore, our ability to draw valid con­
clusions on possible causes is limited. Only prospective 
follow-up studies will provide more clues about time of 
onset, natural course, and etiology. W e conclude that 
marked fundus changes are n o t  as frequent as previous 
case reports suggest. Nevertheless, optic disc edema and 
pigmentary irregularities are com m on after heart trans­
plantation. As the life expectancy of cardiac recipients 
increases, a study of the long-term ophthalmological ef­
fects of heart transplantation and the consequences of the 
immunosuppressive regimen may become indicated,
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